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1. GENERAL INFORMATION:
a. File Number:

b. Sponsor:

c. Established Name:
d. Proprietary Name:
e. Dosage Form:

f. How Supplied:

g. How Dispensed:

h. Amount of Active
Ingredients:

i. Route of Administration:

j.  Species:

k. Recommended dosage:

NADA 141-178

IDEXX Pharmaceuticals, Inc.
4249-105 Piedmont Pkwy
Greensboro, NC 27410

Drug Labeler Code: 065274
nitazoxanide
NAVIGATOR (32% nitazoxanide) Antiprotozoal Oral Paste

QOral Paste

NAVIGATOR Antiprotozoal Oral Paste is supplied in a plastic
oral-dose syringe which contains 85 grams of paste. Each gram
of paste contains 320 mg of nitazoxanide (32% w/w). Syringes
are fitted with a dosage ring designed to deliver 22.72 mg of
nitazoxanide/lb, and are marked for a horse weighing up to
1,200 pounds. The NAVIGATOR Antiprotozoal Oral Paste
dispensing box contains 26 syringes which provide sufficient
paste to treat one 1,200 pound horse for 28 days (5 days at
11.36 mg/lb and 23 days at 22.72 mg/1b).

Rx

Each syringe contains 27.2 g of nitazoxanide

Oral

Equine

Always provide the Client Information Sheet to the animal
owner or person treating the horse with each prescription.

NAVIGATOR Antiprotozoal Oral Paste should be administered
orally once a day for 28 days as follows:

Days of Administration Target Dose
Days 1-5 11.36 mg/Ib body weight
Days 6-28 22.72 mg/lb body weight

NOTE: A total of 26 syringes are included in the
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NAVIGATOR Antiprotozoal Oral Paste dispensing box. The
three syringes in the first three spaces will be used to dose the
horse for days 1-5. The remaining 23 syringes will dose the
horse for days 6-28. The dose is 11.36 mg/lb for the first five
(5) days, and 22.72 mg/Ib for days 6-28.

Nitazoxanide has not been evaluated in horses that weigh more
than 1,200 pounds. '

1. Pharmacological Category: Antiprotozoal

m. Indicationé: NAVIGATOR (32% nitazoxanide) Antiprotozoal Oral Paste
in indicated for the treatment of horses with equine protozoal
myeloencephalitis (EPM) caused by Sarcocystis neurona.

2. EFFECTIVENESS:
a. Dosage Characterization:

Starting Dose: The 11.36 mg/Ib dose is used for days 1-5 to allow for a slower kill of
the protozoal microorganisms and allow the horse time to accommodate to any
change that may occur in the intestinal flora. Starting the horse at a dose 0of 22.72
mg/lb may produce a “treatment crisis,” which is a worsening of neurological signs,
elevated body temperature, decreased appetite and lethargy, presumably due to the
rapid kill of protozoal microorganisms. '

Pharmacokinetics: Eight (4 males, 4 females) mixed-breed, healthy horses received
either a single dose or multiple doses of NAVIGATOR Antiprotozoal Oral Paste
formulation for seven consecutive days. Nitazoxanide is rapidly metabolized to the
active metabolite, deacetylnitazoxanide. Plasma drug levels of deacetylnitazoxanide
were non-detectable by 24 hours post-dosing. According to a validated method, the
limit of detection (LOD) was estimated to be 0.015 ppm and the lower limit of
quantification (LOQ) was 0.02 ppm. The data from the pharmacokinetic study are
presented in the following table:
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Table 1. Pharmacokinetic Parameters Determined by Single and Multiple
Doses (7) of NAVIGATOR Antiprotozoal Oral Paste in Healthy Horses
(mean + SD, N=8)

Dose AUCo-goQ

(22.72 mg/lb) Chnax (ppm) Tmax (hrs) (ppmehrs)
Single 0.51 + 0.30 2.13+1.13 1.913 +0.53
Multiple 0.97 + 0.49 3.250+3.57 4.770 +2.78

‘max (Maximum concentration of deacetylnitazoxanide achieved)
Tmax (Time maximum concentration was achieved)
AUC,. 109 (Area Under the Curve from time 0 through the last sample with deacetylmtazoxamde
concentration above the LOQ)

Based on the Cyax and AUC values of the single and multiple doses, some
accumulation occurs. When comparing the individual pharmacokinetic data
(Crmax, Tmax,» AUC) across the study days and based on the mean standard deviations
for each value, there was intersubject variability in the rate and extent of product
disposition.

Cell Culture Data: Experiments conducted in cell culture' showed that dosages of
1.0 ppm or greater prevented measurable monolayer destruction in a lesion based
microassay against developing Sarcocystis neurona merozoites (SN-3 strain). In this
assay, the concentration of nitazoxanide that inhibited the merozoites by 5 0%
(inhibitory concentration 50; ICsg) was 0.52 ppm.

Conclusion: The Cp.x for deacetylnitazoxanide after multiple doses of the 22.72
mg/1b dose was 0.97 ppm (1.9X the ICsp of 0.52 ppm). These data predict that the
concentrations of deacetylnitazoxanide in the plasma would reach therapeutic levels
against S. neurona over the 28-day dosing period. The 28-day course of therapy was
selected based on the pharmacokinetics of the drug and the life cycle of the organism.
The merozoites develop in a 10-14 day period after ingestion of the oocysts. The 28-
day course of therapy is roughly twice the length of this life cycle to help ‘ensure that
the protozoal organism is controlled before therapy is discontinued.

! Lindsay, D.S., Zhang, Y., Dubey, J.P., et al. Determination of the activity of nitazoxanide againét Sarcocystis
neurona in cell cultures, in Proceedings of the American Association of Veterinary Parasitology 43rd Annual
Meeting, 1998:44.
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b. Substantial Evidence:
(1) Historical Control:

EPM is usually a progressive neurological disease. It has been estimated that up
10 55-65% of horses respond favorably to treatment. However, it is further
estimated that no more than 10% of treated horses recover completely. One of
the most important points to consider is that EPM produces highly variable
clinical disease. Historical controls were used in the field studies because,
without treatment EPM is usually a progressive disease. At the time these
studies were conducted, there was no FDA approved treatment for EPM. The
use of historical controls in the evaluation of compounds for effectiveness is
described in 21 CFR 514.117(b)(4)(iv).

(2) Field Study I:

This field study was conducted at thirteen sites, geographically distributed across
the United States. '

(a) Participating Investigators:

Robert Buell, DVM G. David McCarroll, DVM
Hialeah, FL Goldsby, OK
Gary Doxtater, DVM Dawn Mrad, DVM
Williamsburg, VA Wentzville, MO
Diane Finch, DVM Thomas Schwerbrock, DVM
Ft. Wayne, IN Kewanee, IL ,
Karen Flipse, DVM Bruce Sickels, DVM
Vass, NC Union City, IN
L. Mark Haugland, DVM Nicholas Vatistas, BVSc, PhD,
Conroe, TX MRCVS

Vacaville, CA
Richard Henninger, DVM Wesley Williams, DVM
Findlay, OH Irving, TX

% Granstrom DE. Understanding Equine Protozoal Myeloencephalitis:Your Guide to Horse Health Care and
Management. Lexington: The Blood-Horse Inc, 1997:10.
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Michael Major, DVM
Edmond, OK

(b) Study Design: NAVIGATOR Antiprotozoal Oral Paste was administered once
a day for five days at 11.36 mg/Ib and then once a day for 23 days at 22.72
mg/lb. The effectiveness of NAVIGATOR Antiprotozoal Oral Paste for
treating EPM was evaluated by a standardized neurological examination and
Western blot (WB) assay of the cerebral spinal fluid (CSF). All investigators
were trained to conduct a standardized neurological examination using
sample cases that had been videotaped by the sponsor.

(c) Variables Evaluated: Investigators performed the neurological exmmation on
each horse prior to initiation of dosing (Day 0), on Day 28 (last day of dosing)
and Day 85 (57 days post dosing). The Day 85 evaluation was the critical
endpoint. After performing the neurological examination, the investigator
assigned a grade or fraction of a grade to each horse based on the modified
Mayhew scale:

0 = no gait deficits,

1 = deficits barely perceptible, worsened with head elevation,

2 = deficits noted at a walk, ?

3 = deficits noted at rest and walking; nearly falls with head elevation,
4 = falls or nearly falls at normal gait,

5 = recumbent patient.

In order to be considered a success by the investigator, a horse had to improve
at least one grade on the modified Mayhew scale by Day 85 and/or have a
negative result from a Western blot assay of the CSF by Day 85. -

The neurological examination was also videotaped (Day 0, Day 28, Day 85)
for each horse. A separate videotape was used for each neurological
examination on a horse. In order to accomplish objectivity and corroborate
the investigator’s evaluation, three independent equine experts reviewed and
graded each videotape. The experts were masked to the date and the
identification of the horse while reviewing each tape. If two or more of the
three experts indicated that the horse improved any amount, then the case was
considered a “corroborated” success.

All horses entered the study with a positive CSF Western blot assé;y for §.
neurona and with grade 2 to 4 asymmetric spinal ataxia or grade 1 spinal
ataxia if accompanied by muscle atrophy or cranial nerve deficits.
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NAVIGATOR Antiprotozoal Oral Paste was used concomitantly with other
medications including anthelmintics, antibiotics, non-steroidal and steroidal
anti-inflammatory agents, diuretics, tranquilizers and vaccines.

(d) Results: Ninety-six (96) horses were enrolled into the study and 47 were
excluded from the analysis of effectiveness for various reasons. Forty-nine
(49) horses were included in the analysis. The following tables describe the
patient population: f

Table 2. Study Population by Age

Age Number (%)
1 -5 years 18 (37%)
>5 — 10 years 16 (33%)
>10 - 15 years 8 (16%)
>15 - 20 years 5 (10%)
>20 - 25 years 2 (4%)
Total 49 (100%)
Table 3. Study Population by Sex
Sex Number (%)
Stallion 3 (6%)
Gelding 25 (51%)
Mare 21 (43%)
Total 49 (100%)
Table 4. Study Population by Breed
Breed Number (%)
Arabian 1 (2%)
Hanoverian 2 (4%)
Missouri Fox Trotter 1(2%)
Paint 4 (8%)
Paso Fino 1 (2%)
Peruvian Paso 1(2%)
Quarter Horse 14 (29%)
Quarter Horse X 3 (6%)
Standardbred 2 (4%)
Thoroughbred 14 (29%)
Thoroughbred X 3 (6%)
Warmblood 2 (4%)
Westphalian 1 (2%)
Total 49 (100%)
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Based on the investigators’ clinical evaluations and the results of the CSF
analyses, 28/49 (57%) of the cases were considered “successes.” Seven of the 49
horses (14%), had a negative result from a Western blot assay of the CSF
collected on Day 85. Three of the 49 horses (6%) treated with NAVIGATOR
Paste in the study achieved Grade 0 (clinically normal) at Day 85.

In order to corroborate the cases deemed successful by the clinical investigator,
equine experts reviewed the videotapes of the success cases in a masked fashion.
A horse whose CSF Western Blot converted to negative, was deemed a success
and was not reviewed by the experts. Based on the corroboration of the experts’
scores, 22 of 49 horses (45%) had an improved neurological examination on Day
85 and/or a negative result from a Western blot assay of the CSF collected on
Day 85. Seven of the 22 horses (32%) evaluated as successes had a negative
result from a Western blot assay of the CSF collected on Day 85.

Results of the effectiveness scores from the clinical investigators and
corroboration by the equine experts are shown below: ;

Table 5. Effectiveness Results from the Clinical Investigators and Equine
Experts in Field Study 1. ‘

Number of Successes Percent
Cases rated as Successes by Investigators ‘
28/49 ‘ 57.1%
-Cases not corroborated by experts
-6 )
Total Number of Corroborated Successes 22/49 : 44.9%

Adverse reactions were observed in this field study and are described in Section
3 of this FOI Summary.

Based on the investigators’ clinical evaluations and the results of the!CSF
analyses, 28/49 (57%) of the cases were considered “successes.” Seven of the 49
horses (14%), had a negative result from a Western blot assay of the CSF
collected on Day 85. Three of the 49 horses (6%) treated with NAVIGATOR
Antiprotozoal Oral Paste in the study achieved Grade 0 (clinically normal) at
Day 85. -

Twenty-two of 49 horses (45%) had improved neurological examinations on
Day 85 and/or a negative result from a Western blot assay of the CSF collected
on Day 85. Seven of the 22 horses (32%) evaluated as successes had a negative
result from a Western blot assay of the CSF collected on Day 85.
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Adverse reactions were observed in this field study and are described in Section
3 (Target Animal Safety) of this FOI Summary.

(3) Field Study II:

(a) Study Design: This study was designed to obtain additional effectiveness and
safety data. Basic information was collected about the response to therapy.
CSF collection and analysis were not requirements of this study. Four-
hundred-nineteen (419) horses from 150 clinical investigators were enrolled
in the study. Two hundred fifty horses completed the study and provided
complete results of the treatment. The protocol consisted of documenting the
diagnosis of EPM, treating with nitazoxanide and documenting the
neurological abnormalities. Investigators were not required to videotape the
neurological examinations. '

For 46 horses (18%), treatment was administered once a day for 28 days using
a dose of 22.72 mg/Ib for the entire treatment period. For 204 horses (82%),
treatment was comprised of a graduated dose of 11.36 mg/Ib once a day for
five or six days, followed by a dose of 22.72 mg/Ib once a day for 22 or 23
days. (

(b) Variables Evaluated: Investigators performed the neurological examination
on each horse prior to initiation of dosing (Day 0), and approximately 85 days
after beginning nitazoxanide therapy. CSF was obtained whenever possible.
Many owners and veterinarians declined to collect the post-treatment CSF
sample in view of the magnitude of the horses’ neurological improvement and
the inherent risks associated with the collection procedure.

(c) Results: Nitazoxanide administration was interrupted in 24 cases during this
field study (58% of these cases were reported by one investigator). Five of
these cases were treated with 22.72 mg/lb beginning on day 1 and the
remaining 19 cases received nitazoxanide according to the graduated dosage
regimen. An elevated body temperature was observed in each instance.
Interruption of nitazoxanide administration occurred within the fitst nine days
in 75% of these cases, and the median duration that a horse did not receive
nitazoxanide was two days. In two cases, nitazoxanide administration was
interrupted again on treatment days 15 and 22, respectively.

Success was based upon the same criteria used for the investigators in the first
field study, i.e., one full grade improvement on neurological examination
and/or a negative CSF-WB on study Day 85. Of the horses that completed
the study, eighty-one percent (81%) were considered successes.
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3. TARGET ANIMAL SAFETY:

a.

Table 6. Effectiveness Results from the Investigators in Field Study II
N = cases Percent
Complete Cases 250 ‘
Success 203 81%
Failure 47 19%
Incomplete Cases 169 ‘
Total Cases 419

One hundred-fifteen (115) of the 250 horses had been previously treated for

EPM with other therapies. Seventy-eight percent (90/115) of these were

successfully treated with nitazoxanide.

Thirty-eight of the 188 (20%) receiving follow-up spinal centesis had a

negative result from the Western blot assay of the CSF. Forty-seven (19%) of
the 250 horses completing the study, were considered failures.

Adverse reactions were observed in this field study and are described in

Section 3 of this FOI Summary.

(4) Conclusions of field effectiveness studies:

In the field studies, 299 horses completed the 28 day treatment. Clinical

effectiveness based upon a negative CSF tap or improvement in the neurological

condition of the horse was 57% in Field Study I and 81% in Field Stildy IL

Adverse reactions did occur in these studies and are discussed in Sectlon 3

(Target Animal Safety) of this FOI Summary.

Tolerance Study:
(1) Type of Study:

(2) Study Director:

Tolerance Study

John W. Campbell, Ph.D.
Southwest Bio-Labs, Inc.

Las Cruces, NM
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(3) General Design:

(a) Compliance: This study was conducted in compliance with the FDA Good
Laboratory Practice Standards, 21 CFR 58.

(b) Purpose: The purpose of this study was to define the toxic signs associated
with a single administration of an elevated dose of nitazoxanide.

(¢) Test Animal Allocation and Drug Administration: Eight horses were given
one dose of 113.64 mg/lb (which is 10X the starting dose of 11.36 mg/Ib or
5X the regular dose of 22.72 mg/lb) and observed for 14 days.

(4) Results:

(a) Clinical Findings: Transient depressed appetite, loose stools and lethargy
were observed, and lasted from 11 to 14 days post-treatment. One horse
developed edema in the legs and received supportive therapy (flunixin
meglumine for one day, kaolin pectin for three days) beginning eight days
after treatment. No other supportive therapy was administered. All eight
horses returned to normal.

(b) Pathology: Necropsy was not performed.

(5) Conclusion: The results of this study indicate that a single 113.64 mg/Ib dose of
NAVIGATOR Antiprotozoal Oral Paste resulted in reversible signs consisting of
a depressed appetite, loose stools and lethargy in all eight horses. One of these
eight horses required treatment for edema in the legs.

b. Toxicity Study I:

(1) Type of Study: Toxicity Study

(2) Study Director: John W. Campbell, Ph.D.
Southwest Bio-Labs, Inc.
Las Cruces, NM

(3) General Design:

(a) Compliance: This study was conducted in compliance with the FDA Good
Laboratory Practice Standards, 21 CFR 58.

(b) Purpose: The purpose of this study was to define the safety margln of the
product at various dosages.

10
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(c) Test Animal Allocation and Drug Administration:

Table 7. Dosage Rate in NAVIGATOR Antiprotozoal Oral Paste Toxicity

Study 1
Group Average Group
(4M, 4F) Duration Daily Dosage Dosage Rate
1 60 DAYS Placebo (sham dosed) 0
2 60 DAYS 1 syringe NAVIGATOR 28.18 mg/lb
3 60 DAYS 2 syringes NAVIGATOR 57.27 mg/lb
4 4 DAYS 4 syringes NAVIGATOR 110.91 mg/lb
7 DAYS 1 syringe NAVIGATOR 28.18 mg/lb
5 7 DAYS 2 syringes NAVIGATOR 57.27 mg/tb
60 DAYS 3 syringes NAVIGATOR 78.18 mg/lb
All horses were observed for seven days after the last treatment. There were
eight horses per group.
(4) Results:

(a) Clinical Findings:

In Group 1 (Placebo), none of the eight horses experienced any adverse

In Group 2 (28.18 mg/lb, 1.2X regular ddse), all eight horses éompleted

the study. Three horses showed no adverse reactions during the study
period. Four of the horses developed a mild, transient, depressed appetite
between Days 4 and 15 of the study. Three of the horses became lethargic
at some time between Days 4 and 8 of the study. Two of the Group 2
horses voided loose stools periodically between Days 6 and 36 of the
study. All eight horses in Group 2 recovered without therapetitic

1

clinical signs.
2

intervention.
3

In Group 3 (57.27 mg/lb, 2.5X regular dose), six horses complfeted the

study. Seven of the horses developed a mild, depressed appetite
periodically during the study period, beginning on Day 4. All eight horses
were occasionally lethargic during the study, beginning on Day 3. Four of
the Group 3 horses voided loose stools periodically during the study
period beginning on Days 4 through 64. Two of the horses in Group 3
developed severe clinical signs and died after being dosed for 15 days and
37 days, respectively. The cause of death for both horses was severe
erosion and ulceration of the colon. Two horses received supportive
therapy after nitazoxanide treatment ended (lactated Ringers solution for

11
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6-10 days, kaolin pectin for 0-7 days, a potentiated sulfonamide for 0-3
days, and flunixin meglumine for 0-2 days) and one died. The remaining
horses survived without therapeutic intervention.

In Group 4 (110.91 mg/lb, 4.9X regular dose), dosing was discontinued on
Day 4 because horses in this treatment group developed severe clinical
signs (anorexia, diarrhea and lethargy). All eight horses developed
decreased appetite and became lethargic during the first three days of the
study. Four of the horses voided loose stools for one day each, during
Days 2-5 of the study. Five of the eight horses given the 110.91 mg/lb
average daily dose died within the first two to four days of the study. The
cause of death in all cases was severe erosion and ulceration of the colon.
The three remaining horses recovered after removal from the study on
Day 4 and administration of supportive therapy for six days (lactated
Ringers, carafate, kaolin pectin). They also received a 12- day course of a
potentiated sulfonamide.

[~

5 In Group 5, horses were dosed with the contents of one syringe per day for
one week, two syringes per day for a second week and then three syringes
per day for an additional 60 days (average maximum dose 78.18 mg/Ib,
3.4X regular dose). All eight horses developed decreased appetite and
were periodically lethargic, beginning as early as Day 4. Four horses
periodically voided loose feces beginning on Days 9-23. Five horses
successfully completed this dosage regimen without therapeutic
intervention. Three horses demonstrated clinical signs of drug toxicity
and were removed from the study on Days 17 through 31. They
developed significant weight loss, anorexia, lethargy, and decreased gut
sounds. These three horses recovered with supportive therapy (lactated
Ringers solution, kaolin pectin, and potentiated sulfonamide).. Twenty-
three days later, one horse developed gastroenteritis complicated by
Salmonellosis and died. |

(b) Clinical Pathology: During this study there were numerous findings of
elevated or depressed cellular elements in the hemogram. Similarly, erratic
changes in clinical chemistry were observed, but no dose response was
established. Although statistical analysis failed to demonstrate a dose
response, some of the findings were present in horses that were affected by
severe gastrointestinal illness, and thus are indirectly related to nitazoxanide
toxicity. Hypoproteinemia was occasionally observed in horses in the higher
dosage groups and was likely associated with a protein losing enteropathy.
Several hemograms demonstrated a stress leukogram, which is consistent
with the degree of toxicity observed in this study.

12
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(c) Post-mortem Pathology: Gross and histopathological examination of animals
that died on the study indicates the colon as the target tissue. In animals with
severe colonic lesions (ulcerations, erosions), the stomach, small intestine and
cecum were also affected; but to a lesser degree. No treatment-related effects
on other tissues were noted in study animals.

(5) Conclusions: This study demonstrated that administration of one entire syringe
of NAVIGATOR Antiprotozoal Oral Paste (average dose of 28.18 mg/Ib)
resulted in signs of toxicity consisting of a mild, depressed appetite, }ethargy and
loose feces. When two syringes were administered, the same toxicity was noted
and in addition, two horses died due to severe erosion and ulceration of the colon.
Doses exceeding two syringes/horse/day were not tolerated.

¢. Toxicity Study II:

(1) Type of Study: Toxicity Study

(2) Study Director: Wendy K. Rowland, MS
Johnson Research, LLC
Parma, ID

(3) General Design:

(a) Compliance: This study was conducted in compliance with the FDA Good
Laboratory Practice Standards, 21 CFR 58.

(b) Purpose: The purpose of this study was to clearly define the safety of the
product at the recommended dosage.

(c) Test Animal Allocation and Drug Administration:

Table 8. Dosage Rate in NAVIGATOR Antiprotozoal Oral Paste Toxicity

Study I1
Group(4M, 4F) | Duration | Daily Dosage Group Description
1 28 DAYS | sham dosed Placebo
2 28 DAYS | 11.36 mg/lb days 1-5, | 1X Group
22.72 mg/lb days 6-28 :
3 28 DAYS | 22.72 mg/lb days 1-5, | 2X Group
45.45 mg/lb days 6-28 :

13
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All horses were observed for seven days after the last treatment. There
were eight horses in each treatment group.

(4) Results:

(a) Clinical Findings: All horses in all groups completed the dosing portion of
the study.

1

I}

oY)

In Group 1 (Placebo), four of the horses showed decreased appetite on at
least one day of the study. Three horses voided loose stools or had limb
or ventral edema on at least one day of the study. Two horses voided
discolored brown (normal color was green) feces. Four horses produced
malodorous feces during the study. Four horses had no clinical findings
during the study. One horse lost weight, but the group gained an average
of 43 pounds during the study.

In Group 2 (1X group), one of the horses showed decreased appetite and
had limb edema occasionally during the study. Three horses'voided loose
feces on at least one day of the study. Two horses voided dis¢olored
brown feces. Two other horses produced malodorous feces during the
study. Four horses had no clinical findings during the study. No horses
lost weight, and the group gained an average of 61 pounds during the
study. These horses gained more weight during the study than any other

group.

In Group 3 (2X group), eight horses had decreased appetite during the
study period. Five horses became lethargic during the study. ;All eight
horses had loose and malodorous feces on at least one day during the
study period. Four horses had discolored brown or black feces. Five
horses developed limb or ventral edema during the study. Three horses in
Group 3 developed fever for at least one day during the study period.
One was treated with hydrotherapy for three days and anotherhorse was
given five days of oral electrolytes. One horse in Group 3 developed
enterocolitis near the end of the study period and was given supportive
therapy including antibiotics, flunixin meglumine, kaolin pectin, IV
fluids, omeprazole and carafate. It was euthanized at the end of the study.
Diagnostic testing, complete necropsy and histopathology revealed
findings consistent with alteration of gut microflora, enterocolitis and
Salmonellosis in this horse. ‘

Three horses in Group 3 lost weight, but the group gained an average of

two pounds during the study. Of the seven horses alive at the end of the
study, four were normal, and three were observed for an additional 15

14
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days. These three horses had low serum albumin (1/3), low serum total
protein (2/3) or leukocytosis (3/3) at the end of the study. Two of these
three horses also had lost weight over the course of the study. All three
horses were rechecked eight and 15 days later and had returned to normal
at the 15 day recheck without therapeutic intervention.

(b) Clinical Pathology:

Statistical Analysis Methods: Variables measured only once following
treatment were analyzed using analysis of covariance (ANCOVA).
Variables measured multiple times following treatment were analyzed
using repeated measures ANCOVA. The covariate in both cases was the
baseline value of the variable, if measured only once pre-treatment, or the
average of two baseline values closest to the initiation of treatment.

Treatment and treatment by time interactions (in the repeated measures
analysis) were tested at an alpha level of 0.10. If the time by treatment
interaction was significant, treatment groups were compared to control at
each measurement time. Otherwise, if the treatment group effect was
significant, treatment groups were compared to control, averaged over
time. If gender by treatment interaction was significant at the 0.05 level,
the analysis was performed separately for each sex and followed the same
logic for testing treatment effects as the above.

Combined Sexes Analyses: There were statistically significant effects of
the 2X dose that exhibited during the study in the following vfclriables:
absolute segmented neutrophils and white blood cells were elevated on
days 15 and 35; albumin was decreased on days 22, 29 and 35;
eosinophils were decreased on days 22 and 35 (1X group was-also
decreased on days 4 and 15); and globulin was decreased on days 8, 15,
22,29 and 35. Differential white blood cell percentages revealed a
statistically significant increase in neutrophils and monocytes and a
decrease in lymphocytes when averaged over all observation times. The
changes in these variables were consistent with the clinical findings.

Separate Sexes Analyses: There were effects of the 2X dose near the end
of the study in AST, BUN, prothrombin time and total protein. In
females, AST was reduced on days 22 and 35. In males, BUN was
reduced on days 4, 15, 25 and 35. In males, prothrombin time was
reduced on days 4 and 35. Total protein was reduced on days 29 and 35
in females, and on days 15 and 29 in males. ALT, calcium, and creatine
kinase at the 2X dose were significantly lower than control, averaged over
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all times, in males only. There was no clinical significance of these
changes, with exception of the lowered total protein. '

Urinalysis values were all within the normal reference range, but the
average urine pH was significantly lower in the 2X dose group than in the
other groups. Water consumption in the 2X group horses was elevated
pre-study and remained so throughout the study period.

(c) Post-mortem Pathology: Necropsy was not performed.

(5) Conclusions: This study demonstrated that administration of NAVIGATOR
Antiprotozoal Oral Paste, when administered according to label directions (11.36
mg/Ib for Days 1-5 followed by 22.72 mg/Ib for Days 6-28, is safe for use in
healthy horses. Conversely, 22.72 mg/lb for Days 1-5 followed by 45.45 mg/Ib
for Days 6-28, can result in irreversible, fatal enterocolitis despite supportive
therapy.

d. Field Safety Evaluation:
(1) Field Study It
In this field study, a total of 81 horses received at least one dose of nitazoxanide.

Twenty-two horses (27%) experienced adverse reactions as noted in the table on
page 17:
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Table 9. Adverse Reactions in Field Study I

% Incidence in First Field
Study (n'/81)
Body System Adverse Reactions :
Total 27% (22/81)
Alimentary and Urinary | Anorexia 2 (2/81)
Reduced appetite 9 (7/81)
Loose feces 0 (0/81)
Discolored” urine or 1(1/81)
discolored’, malodorous feces '
Colic 2 (2/81)
Diarrhea 2 (2/81)
Hematuria, stranguria 1(1/81)
Circulatory Shock 0 (0/81)
Elevated Heart Rate & 1(1/81)
Respiration Rate '
Hemeolymphatic Fever 12 (10/81)
Edematous limbs 7 (6/81)
Lymphadenopathy 0 (0/81)
Leukopenia 0 (0/81)
Facial Edema 0 (0/81)
Mastitis 0 (0/81)
Musculoskeletal Sore/warm feet/increased 1 (1/81)
| digital pulses
Stiffness 2 (2/81)
Pastern/joint pain 0 (0/81)
Neurological Lethargy/depression 9 (7/81)
Worsening of neurological 4 (3/81)
signs '
Behavioral changes 0 (0/81)
Respiratory Nasal discharge 0 (0/81)
"Number of horses )

*Urine color can change to bright orange or dark yellow due to excretion of nitazoxanide in the urine
*Excretion of nitazoxanide in the bile can change feces color from green to brown

Fever, anorexia/reduced appetite and lethargy/depression were the most

commonly observed adverse reactions in this study. The following table
describes the onset and duration of these adverse reactions. ’
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Table 10. Onset & Duration of Most Common Adverse Reactions in Field Study I

Adverse Reaction Day of Treatment

28]

[[n=animals affected) T AT 21 3] 4] 8] e[ 7] 8] o] 10] 11] 12] 13] 14} 18] 16| 171 18] 19] 20] 21] 23] 23] 24] 25] 26| 27]
Ll 1 1 4 1 ] 1

Fever

Anorexia / Reduced Appsetite

n = 10, median duration 1 day * Day of Onset in 7i5%
of Affected Horges

n=9, median duration 2 days

[

Lethargy / Depression
n=7, median duration 2 days

Neurologicali Worsening
n=3, median duration 11 days’

Loose Feces / Diarrhea
n=2, median duration 1 day*

Colic
n=2, median duration 1 day®

Two horses were euthanized after 11 and 24 days of neurological worsening; one horse improved after four days
2 Bars represent both affected horses; one horse had diarrhea on Day 2 and one horse had diarthea on Day 3
* Bars represent both affected horses; one horse was colicky on Day 8§ and one was colicky for 1 hour on Day 20

Aside from the adverse reactions that occurred in the horses that died or were
euthanized, most were reported as isolated events. In some cases{, however,
certain adverse reactions occurred together. ‘During this study, fever,
lethargy/depression and anorexia/reduced appetite were reported to occur
together in 3 cases. Fever and anorexia/reduced appetite were also observed
concurrently with worsening of neurological signs (one case) and
lethargy/depression and diarrhea (one case). In two cases anorexia/decreased
appetite was accompanied by fever and worsening of neurological signs,
respectively.

Of the 22 horses in the Field Study I that experienced adverse reactions, six
resolved without any therapeutic intervention. The clinical signs in the
remaining 16 horses were treated with anti-inflammatory drugs such as
dexamethasone, flunixin meglumine, phenylbutazone and DMSO. In some
cases, intravenous fluids were also administered.

Four horses were euthanized during this study because of worsening
neurological conditions. Three of these horses had necropsy findings
consistent with chronic EPM. Two of the four also experienced adverse drug
reactions. ‘
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(2) Field Study II:

NADA 141-178, NAVIGATOR

In this field study, a total of 416 horses received at least one dose of
nitazoxanide. One hundred twenty-nine horses (31%) demonstrated an
adverse reaction as noted in the following table.

Table 11. Adverse Reactions in the Field Study II

% Incidence in
Body System Adverse Reactions Field Study I
(n'/416)
Total 31% (129/416)
Alimentary and Anorexia 14 (59/416)
Urinary Reduced appetite
Loose feces 3 (14/416)
Discolored’ urine or discolored®, 3 (12/416)
malodorous feces
Colic 2 (8/416) .
Diarrhea 1(6/416)
Hematuria, stranguria 0 (0/416)
Circulatory Shock <1 (1/416)
Elevated Heart Rate & Respiration 0 (0/416)
Rate 1
Hemolymphatic Fever 14 (57/416)
Edematous limbs 5 (19/416)
Lymphadenopathy <1 (2/416)
Leukopenia <1(2/416)
Facial Edema <1 (2/416)
Mastitis <1 (1/416)
Musculoskeletal Sore/warm feet/increased digital 2 (10/416)
pulses 4
Stiffness <1 (2/416)
Pastern/joint pain <1 (1/416)
Neurological Lethargy/depression 10 (40/416)
Worsening of neurological signs 2 (9/416)
Behavioral changes <1 (2/416)
Respiratory Nasal discharge <1 (1/416)

! Number of horses

% Horses with anorexia and reduced appetite were combined in this study
* Urine color can change to bright orange or dark yellow due to excretion of mtazoxamde in the urine

* Excretion of nitazoxanide in the bile can change feces color from green to brown

Fever, anorexia/reduced appetite and lethargy/depression were the most
commonly observed adverse reactions in this study. The following table

describes the onset and duration of these adverse reactions.
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Table 12. Onset & Duration of Most Common Adverse Reactions in Field Study i

Adverse Reaction Day of Treatment — _ l

{n=animals affected) 1; 2 3! 41 S| 6] 7] 8| 9| 10| 1] 12] 13| 14} 15] 16! 17| 18! 19] 20] 21| 22{ 23] 24 25] 26| 27| 28
N N IO A I

Fever 7/// / ( /( /1 /// ’

n=57, median duration 2 days Day of Onset in 75% -

of Affected Horses 7////A ]

Anorexia / Reduced Appetite [/ ///{ )///( (/

n=59, median duration 4 days

Lethargy / Depression U0 /)'//)///’//// ) )/(/ (/ 27,
|n=39, median duration 8 days | I |

Neurological Worsening 7/,}(//{//)////}(//:///

=10, medlan duration 4 days
|

Loose Feces / Diarrhea //,//(//’///'//////}4(//://)//)/(/////1

n=20, median duration 2 days

n=8, median duration 2 days

i 2| 3| & &, 6| 7 8] 9] 10] 11 121314151617181950212223f24252_§27§é+
'Six of the eight (75%) horses experienced the onset of colic over the range of the first nine days of the study.

During this field study, anorexia/reduced appetite and lethargy/depression
were concurrently reported in four cases. In three of these four cases the
clinical signs were also accompanied by loose feces/diarrhea. One febrile
horse demonstrated anorexia/reduced appetite along with loose feces/diarrhea
and another febrile horse had anorexia/depressed appetite with
lethargy/depression and lymphadenopathy. Other adverse reactlons were
reported as isolated events.

Clinical signs resolved without any therapeutic intervention in 44 of the 129
horses that showed adverse reactions. The remaining 85 horses were
managed with anti-inflammatory agents or combination therapy comprised of
an anti-inflammatory agent and another class of drug. For example, four of
40 horses demonstrating lethargy/depression were treated with flunixin
meglumine, phenylbutazone, dexamethasone, DMSO, ceftiofur, and folic
acid. Fever was managed in 19 of 57 horses with flunixin meglumine,
phenylbutazone, dexamethasone, and gentamicin. Anorexic horses received
flunixin meglumine, dexamethasone, cimetidine, and mineral oil in six of 59
cases. Eight of 21 horses demonstrating edema were treated with% flunixin
meglumine, phenylbutazone, furosemide, procaine penicillin, trimethoprim
sulfa, and bran mash. Six of ten horses with increased digital pulses and
sore/warm feet received flunixin meglumine, phenylbutazone, and topical
nitroglycerin. Colic was treated with flunixin meglumine, mineral oil,
bismuth subsalicylate, and IV fluids in six of the eight cases. Four of nine
horses demonstrating neurological worsening received flunixin meglumine,
dexamethasone, DMSO, detomidine, and Vitamin E. Various treatment
regimens (dosage and combination) were utilized but most were administered
for brief periods of time due to rapid resolution of clinical signs. No
adjunctive therapy was administered to horses with loose feces or diarrhea. In
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addition to the previously mentioned treatments, administration of
nitazoxanide was interrupted in 24 febrile horses. The median duration that a
horse did not receive nitazoxanide was two days.

Twenty-eight horses died or were euthanized during Field Study II. Five of
these cases were possibly associated with the use of mtazoxamde and are
summarized below.

One horse became febrile (103°F) on Day 8 of the study and nitazoxanide was
stopped. The fever worsened (106°F) and projectile diarrhea developed. The
horse was euthanized on Day 11 of the study. Necropsy revealed acute
bacterial typhlocolitis. Another horse exhibited lethargy and anorexia on Day
2 of the study, but continued to receive nitazoxanide. On Day 7 of the study,
the horse developed diarrhea and on Day 8 developed a fever of 104°F
Despite stopping nitazoxanide and transfer to a referral hospital, the horse
died on Day 16. Necropsy revealed fibronecrotic enterocolitis and
pneumonia. A six-month old colt was given nitazoxanide for two days after
which he developed a fever (101.4°F) and loose feces. The fever worsened
and diarrhea developed. The colt died on Day 5 of the study. Necropsy
revealed a perforated gastric ulcer and peritonitis. Another horse developed a
fever (103.2°F) on Day 2 of the study, and nitazoxanide was continued
despite the fever. The fever rose to 106°F, and the horse died on Day 4 of the
study. Necropsy revealed granulomatous pneumonia, esophageal erosions
and gastric ulcerations. A stallion developed laminitis on Day 4 of the study,
and nitazoxanide was immediately discontinued. The condition persisted
despite medical intervention and corrective shoeing, and the horse was
euthanized two months later due to bilateral distal phalanx rotation.

Seven horses were euthanized due to insufficient recovery for work or
protracted neurological disease, but necropsies were not performed. Three
horses with worsening neurological conditions were euthanized and had
confirmatory findings of chronic EPM on necropsy examination. - One horse
that was euthanized because of severe behavioral problems was diagnosed
post mortem with chronic necrotizing multifocal myelitis of undetermined
origin. The remaining 12 horses were euthanized (11) or died (1) as a result
of other medical conditions. ‘

e. Conclusions of Safety Studies:
The safety studies provide evidence that toxicity and death can occur at elevated

doses of 45.45 mg/Ib (2X the regular dose) and higher. Because the product has a
narrow margin of safety, accurate dosage calculations and adherence to instructions
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provided in the product labeling (package insert, client information sheet) are
critical Fnr QQF@ 1196 n‘F]\.TA‘/T{‘ AT“D A ntinratnzaal Nral Dacta

VA AN G DGLw Uow UL LY ARAAN AP vivLYal Widal Lasilu.

In the field studies, three clinical signs emerged as predominant adverse reactions.
Fever was observed in 13% of the treated horses. Anorexia or reduced appetite was
noted in 14% of the horses. Lethargy or depression was the third common finding
in the field studies and was noted in 10% of the clinical cases.

Other clinical fiuu,uxgb included loose feces, malodorous fi feces, colic, diarrhea,
edema, sore or warm feet, increased digital pulses, joint stiffness, joint pain, or
worsening of neurological signs.

Four horses were euthanized during Field Study I due to worsening neurological
QIOT!Q Twpnfv..mohf horses died or were euthanized d Anrmn Field anAn . Fiveof

ALLR AR, AV Ul

the cases were p0551b1y associated with the use of mtazoxamde. These‘ cases
developed intractable clinical signs and were euthanized or died. The final
diagnoses at necropsy included: enterocolitis, gastric ulcers, and laminitis.

4. HUMAN SAFETY:

This drug is intended for use in horses, which are non-food animals. Because this new
animal drug is not intended for use in food-producing animals, data on human safety
pertaining to drug residues in food were not required for approval of this NADA.

Human Warnings are provided on the product label as follows: “For use in @imals only.
Not for use in horses intended for human consumption. Not for human use. Keep out of
reach of children.”

5. AGENCY CONCLUSIONS:

The data submitted in support of this NADA satisfy the requirements of section 512 of
the Federal Food, Drug, and Cosmetic Act and 21 CFR Part 514 of the implementing
regulations. The data demonstrate that NAVIGATOR (32% nitazoxanide) Antiprotozoal
Oral Paste, when administered under labeled conditions is safe and effective :ffor the
treatment of equine protozoal myeloencephalitis (EPM) caused by Sarcocystis neurona.

The drug is restricted to use by or on the order of a licensed veterinarian because
professional expertise is critical for the diagnosis of equine protozoal myeloencephalitis
in horses. The safe use of this product must also be monitored by the veterinarian.

Under section 512(c)(2)}(F)(i) of the Federal Food, Drug, and Cosmetic Act, this approval

qualifies for FIVE years of marketing exclusivity beginning on the date of the approval
because no active ingredient of the new animal drug has previously been approved.
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NAVIGATOR is protected under the following U.S. patent numbers:

US Patent Number
5,578, 621
5,935, 591
5, 968, 961
6,117,894

6. ATTACHMENTS:

Facsimile Labeling is attached as indicated below:

Package Insert

Client Information Sheet
Syringe Label

Foil Pouch

Dispensing Box

Lid Sticker

Weight Tape

@ rho o o
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Date of expiration
September §, 2014
January 15, 2018
May 7, 2017

May 7, 2017




Table 1. Onset and Duration of Most Common Adverse Reactions
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Aside from the adverse reactions that occurred in the horses that died or were
@ administration of anti-inflam- euthanized, most of the adverse reactions were reported as isofated events. In
umins, DMSO, dexamethasons), some cases, however, certain adverse reactions occurred together. During this
Depending on the severity of the study, fever, lsthargy/depression and anorexiajreduced appetite were raported

to occur together in three cases. Fever and anorexiafreduced appelite were
also observed concurrently with worsening of neurological signs {one case)
and lethargy/depression and diarrhea (one cass). In two cases, anorexia/
decroased appstite was accompanied by fever and worsening of neurological

During this study, anorexia/reduced appetite and lethargy/depression were
concurrently reported in four cases. in three:of the four cases, the clinical
signs were also accompanied by loose feces/diarthea. One febrile horse
demonstrated anorexiajreduced appetite along with loose feces/diarthea,
and anather fabrile horse had anorexia/depressed appetite with lethargy/
depression and lymphadenopathy. Other acdverse reactions were reported as
isolated events. .

Clinical signs resolved without any therapeutic intervention in 44 of the 129
horses that showed adverse reactions. The remaining 85 horses were
managed with anti-inflammatory agents or combination therapy comprised of
an anti-inflamimatory agent and ancther class of drug. For example, four of 40
horses dermnonstrating lethargy/depression were treated with flunixin
meglumine, phenylbutazone, dexamethasonge, DMSO, ceftiofur and folic

acid. Fever was managed in 18 of 57 horses With flunixin meglumine,
phenylbutazone, dexamethasone and gentamicin. Anorexic horses received
flunixin fneglumine, dexamethasone, cimetidine and mineral oil in six of 59
cases. Eight of 21 horses demonstrating edema wers treated with flunixin
meglumine, phenyibutazone, furosemide, procaine peniciliin, trimethoprim
sulla and bran mash. Six of 10 horses with intreased digital pulses and sore/
warm fept received flunixin meglumins, phenylbutazone and topical
nitroglycerine. Colic was treated with flunixin meglumine, mineral oil, bismuth
subsalicylate and IV fluids in six of the eight dases. Four of nine horses
demensirating neurological worsening recsivied flunixin meglumine,
dexamethasone; DMSO, detomidine and vitamin E. Various treatment
regimens (dosage and combination) were utilized, but most were administered
for brief pariods of time due to rapid resolution of clinical signs. No adjunctive
therapy was administered to horses with joose feces or diarthea. In addition to
the previously mentioned treatments, administration of nitazoxanide was
interrupted in 24.febrile horses. The median duration that a horse did not
receive nitazoxanide was two days.

Table 3. Incidence of Adverse Reactions Recorded in Field Studies 1 & It
% Incidence in % incidence in

signs respectively. Adverse Fleki Study | Fleld Study It
o pectively. Body Syetom Reactions (nig1)* {n/418)
Of the 22 horses in Field Study 1 that experienced adverse reactions, six 27% 199/84 129,
rasoh_qu without any therapeutic intervention. The clinical signs in the Toted — 7%(22/3 ) 31% (120/416)
remaining 16 horses were treated with anti-inflammatory drugs such as Alimantary A ! 21 14 {50/416)"™
dexamethasone, flunixin meglumine, phenylbutazone and DMSO. In some and Utinary Reduced appetite {781y -
cases, intravenous fluids were also administered. Loose foces (o/81) 3 (14/418)
Discolorad urine! or 1(1/81) 3 (12/416)
Four horses were euthanized during this study because of warsening dk d* malodorous urite/t
neurological conditions. Three of these horses had necropsy findings Colic 2(2/81) 2 (8/416)
consistent with chronic EPM. Two of the four also experienced adverse drug Diarrhea 2281} 1{8/416)
reactions. Hematuria, strangutia 1 (1/81) 0 (0/416)
. Clrculat Shock € (0/81 <1 (1/41
In Field Study {, 416 horses received at least one dose of nitazoxanide. One roviateny Elevated heart rate 1 % ,3& 0 tom:;
hundred twenty-nine horses (31%) demonstrated adverse reactions as noted and rate
in the following tables. — :
Homolymphatic Fover 12 {10/81) 14 (57/416)
Fever, anorexiafreduced appetite and lethargy/depression were the most Edematous limbs 7 {8/81) 5 (19/416)
&cmmb;\év cbserved adversa reactions n this study. The foliowing table tm“:::;‘m“y g g,fz:; :: g’lﬁ?}
ribes the onset and durati th ions,
uration of these adverse reactions. Faciat edema 0 (o) 1 (2418
Table 2. Onset and Duration of Most Common Adverse Reacti Mastitis 0 (or8Y) <1 (1/418)
in Field Study It Musculoskelotal  Sore/Warm feet/ 1q81) 2 (10/416)
" Increasad digital pulses
Mdverse Resztian Day of Treatineat Stiffness: 2 (2/81) <1 (2/418)
Jin=aminads atecsedy T4 2 [ 4[ 6] 6] 7] & o[ e[ sl ] ol 22y 5 ) Pastomvdoint pain 9(ore) <101/416)
Fover L b I l T ‘ l { l l Neurologlcat Lethargy/Dapression 4081} 10 {40/416)
:g-mz Worsoning of re s 2 {9/418)
ims | Day ot OmatiaTex, || | | neurofogical signs ,
Appetho | of Aifeotesl Horses Bshavioral changes G (0/81) <1 (2/418)
Roof y Nasal discharge o (0/81) <1 {1/418)
*5n = # horses
** Horses with anorexia and reduced appetite were combined in this study
Urine color cen change fom bright orange o derk yellow cue to excrelion of nitazoxenide in the urine
F’ﬂ'ﬁm B excration of nitazoxenide in the bils cary change faces color from green 1o brown
median Guraticn 4 days . . e .
D S R o 5 7 e s Twenty-eight harses died ot were euthanized during Field Study Ui, Five of
LoowFecsiartes . H\* SRS these cases were possibly associated with this use of nitazoxanide and are
medion doratiun 2 summarized as follows: One horse became tgbrile (103°F) on Day 8 of the
Colic Foter ook study and nitazoxanide was stopped. The fever worsened (106°F) and
L i projectile diarhea developed. The horse was suthanized on Day 11 of the
modiax diration 2 study. Necropsy revealed acute bacterial typhlocofitie. Another horse

exhibited lethargy and anorexia on Day 2 of the study, but continue_d to
receive nitazoxanide. On Day 7 of the study, the horse developed diarrhea
and on Day & had a fever of 104°F. Despite stopping treatment and transfer to
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Package Insert

Anﬁpromoal Oral Paste

For the treatment of equine protozoal m&eloeneepbalitis (EPM) caused
by Sarcocystis neuronz in horses. For oral use only.

CAUTION

Federal (USA) taw restricts this drug to use by or on the order of a licensed
veterinarian.

DESCRIPTION

NAVIGATOR (32% nitazoxanide) Antiprotozoal Oral Paste is supplied in
ready4o-use syringes containing 85 grams of paste. Each gram of paste
contains 320 mg of nitazoxanide (32% w/w). NAVIGATOR (32% nitazoxanide)
is an orally administered paste.

Each syringe of NAVIGATOR Paste contains enough paste to treat one (1)
1,200-pound horse toftwo (2) days at the starting dose of 11.36 mgfib orone
(1) day at the regular dose of 22.72 mg/ib body weight. The plungs! is fitted
with a dosage ring designed 1o deliver a dosage of 22.72 mg/lb and is marked
{or a horse weighing up to 1,200 pounds, The NAVIGATOR dispensing box
contains 26 syringes; which provides sulficient paste to treat one 1,200-pound
horse for 28 days (5 days at 1136mg/lband23daysat2272 mghb).

Chemical name: 2-{acetyloxy)-N-(5-nitro-2-thiazolyl) benzamide
Empirical formula: C,, H, N, O, 8
Molecular weight: 307.3

Structural formula:
On - CHa
i

S

H O
INDICATIONS
NAVIGATOR (32% nitazoxanide) Antiprotozoal Oral Paste is indicated for the
treatment of horses with equine protozoal myeloencephalitis (EPM) caused by
Sarcocystis neurona.

DOSAGE & ADMINISTRATION

Always provide the Client information Shest fo the animal owner or person
treating the horse with each prescription, NAVIGATOR Paste should be
administered orally once a day for 28 days as follows:

Days of Administration Target Dose
Days 1-5 11.36 mg/ib body weight
Days 6-28 22,72 mgfib body weight

PLEASE NOTE: A total of 26 syringes are included in the NAVIGATOR
dispensing box, The three syringes in the first three spaces will be used to
dose the horse for Days 1-5, The remaining 28 syringes will dose the horse for
Days 6-28. The dose is 11.36 mg/lb for the first five (5) days, and 22.72 mg/ib
for Days 6-28.

Nnaganide has not been evaluated in horses that weigh greater than 1,200
pounds,

DIRECTIONS FOR USE

Step 1 Obtain an accurate body weight periodically (once a week) to ensure
the correct dose is administered. Use a scale or the weight tape
provided in the NAVIGATOR dispensing box.

Step2 Open the foil pouch and remove the NAVIGATOR syringe. Setthe
dosage ring for the appropriate dose according to the following
schedule.

Day 1—Uss the syringe in the space marked #1 andsetthedosage

ring to ope-hatf (142} the horse's weight in pounds.

Day 2—Use the partially used syﬁngeﬁombayiandsetﬂndosaga

ring to the full welght of the hotse in pounds (this will deliver the same

amount as administered on Day 1).

Day 3—Use the syringe in the space marked #2 and sef the dosage

ring to one-hall (1/2) the horse's weight in pounds.

Day 4—Use the partially used syringe from Day 3 and set the dosaga

ring 1o the full weight of the horse in pounds (this will deliver the same

amount as administered on Day 3).

Day 5-—Use the syringe in the space marked #3 and set the dosage ring o
the horse’s weight in pounds. #3will beoruypamaw

used. Save this syringe until dosing is complete and then discard it -

along with the other syringes.

Days 6-28-—Use the remaining syringes and sst the dosage ring to

the fult weight of the horse in pounds.

To set the dosage ring on the syringe plunger, rotate (dial) the top of
the ring to the appropriate dosing mark.

ABlgn 1op od chnvage
ringwith deviresd
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Step 3 Ensure the horse’s mouth contains no fead. Remove the cover from -
the tip of the sytinge and insert the tip into the harse’s mouth at the
interdental space. Depress the ptungerummisslopped by the :

dosage ring. The dose should be daposledonthebackonhetongue

or deep into the cheek pouch.

Step 4 To aid swaltowing of paste, immadiately raise the horse's head for a
few seconds after dosing.

Step® Clean the tip of the syringe with a clean disposable towel and repiace
the cover on the tip of the syringe. Return the syringe to the original
space in the NAVIGATOR dispensing box. .

Step 6 Repeat until the horse has been treated for 28 days. Weigh the horse
weekly and set the dose based upon the current body weightto ¢
ensure accurate dosing.

Step 7 Atthe end of the treatment pariod, all smpty and partially empty
syringes should be discarded. Do not reuse dosing syringes.

CONTRAINDICATIONS )
This product ie contraindicated for usa in horses less than one year of
age and In horses that are sick or debilitated for reasons other than EPM.

WARNINGS

Warninge: Administration of nitazoxanide can disrupt the normal
microbial flora of the gastrointestinal tract leading to enterocoiitis.
Deaths due to enterocolitis have been observed while administering
the recommended dose in field studies.

Obtain an accurate body weight and calculate the dose weekly during
freatment, Overdosing of nitazoxanide must be avoided. Read the

Dosage & Administration and Precautions sections of the package insert
before dosing the horse. It is importart fo monitor the horse for adverse
clinical signs during treatment. Read the Adverse Reactions section of the
package insert for more information on adverse reactions.

HUMAN WARNINGS
For use in animals only. Not for use in horses intended for human
consumption. Not for human use. Keep out of reach of children, )

PRECAUTIONS

Administration of nitazoxanide 1o horses
of tha gut resutting in an enteropathy. if ¢
fthg a hlgh fever (>103°F), scant
or signs of laminitls, nitazoxanide treal

immediately and appropriate voteﬂm'i

Horses on nitazoxanide treatment should
seactions at least once daily for the du
common adverse reactions observed wei
and lethargy/depression. Other adverse t
sounds, scant feces, loose feces/diarrhe:
feces, colic, laminitis, increased water ¢0
and/or imb edema, and weight loss.

If the horse owner of carctaker is not capé
above adverse reactions, provisions shou
monitoring. Failure to monitor the horse
can result in serious adverse roactions
discussion of acverse reactions and deatt
of this package insent.

if any of the adverse reactions listed abov:
should examine the horse

complete physical examination in conjunc
and determination of serum albumin, tota
body weight.

Treatment of adverse reactions may inc
matory drugs (phenylbutazone, flunixin m
probiotic agents, antibiotics and mineral ¢
adverse reactions and the overali conditic
nitazoxanide may need to ba discontinue

Stallions may be more prone to develop
compared to mares or geldings. Niazoxar
stallions and in horses that are predispose

A hotse that is receiving nitazoxanide shot
situations (e.g. abrupt changes in diet, ex¢
abnormally long trailer rides, etc.).

The tern “freatment crisis” has been app
of worsening of neurclogical deficits, fever
This is more common duting the first two v
befieved to result from central nervous sye
dead andfor dying protozoa.

inflammatory therapy may be indicated. Dr
"treatment crisis,” providing the horse is ¢l
other adverse reactions {.e. anorexia, diar
The r

eproductive satety of nitazoxanide b

stallions or in breeding mares or lactating

The pharmacokinetics of nitazoxanide in h
hepatic function has not been studied. Tt
administered with caution to horses with k
with renal disease, and to horses with com

The active metabolite of nitazoxanide is hi;
proteins; therslore, caution should be usec
concurrently with other highly plasma prot
therapeutic indices, as competition for bint.
The safety of nitazoxanide with concomitar
evaluated in laboratory studies.

ADVERSE REACTIONS

Two field studies were conducted in client<
Nitazoxanide was administered at the reco
adverse reactions were reported.

In Field Study 1, a total of 81 horses receiy
nitazoxanide. Twenty-wo horses (27%) ex
noted in the tables below.

Fever, anorexia/reduced appetite and letha
commonly observed adverse reactions in tt
describes the onset and duration of thesg =



ield Study I; however, a

‘ion was not required and
selow:

d Study 1t

R8s

riousty All horaoe
1or EPM that completed
hor drugs the study
15=78% 203/250m81%
15=22% 47/250m16%
raluated as successes by
‘es and/or a negative result
y 85. Thirty-eight of the 188
nalysis had a negative result

h other medications, including
‘oidal anti-inflammatory agents,

3 dose of 113.64 mgftb (10X the
red for 14 days.

lethargy were observed, and
wrse developed edema in
Gn meglumine for one day,
s aftor treatment. No other
horses retumed to nomal.

group were dosed as follows:
roup 2, one (1) whole syringe of
B8 mg/ib, 1.2X the regular doss);
2 per day for 60 days (average
nges of nitazoxanide per day

p 5, one (1) whole syringe of

91 mg/fib, 1.1X), then two (2)

3 8-14 (average 52.27 mgyib,
nide per day for Days 15-75
werved for seven days after the
Jroup.

experienced any adverse

completed the study. Three

+ study period. Four of the
appatite between Days 4 and
rargic at some time between
rses voided loose stools

All eight horses in Group 2

es completed the study. Seven

stite periodically during the

28 were occasionally lethargic

1e Grroup 3 horses voided loose
nning on Days 4 through 84,
clinical signs and died after

ely. The cause of death for

of the colon, Two horses

losing was discontinued

1 pectin for 0-7 days,
meglumine for 0-2 days), and
therapeutic intervention.

scontinued on study Day 4

ped severe clinical signs

es developed decreased

hree days of the study. Four of

h, duting Days 2-§ of the
mg/ib average daily dose

y. The cause of death in alt

cases was severs erosion and ulceration of the colon. The thrae remalning
harses recovered after ramoval from tha study on Day 4 and administeation of
supportive therapy for six days {Jactated Ringer's, carafate, kaolin pectin);
they also received a 12-day course of potentiated sulfonamide.

in Group 5, the horses were dosed with the contents of one syringe per day for
one week, two syringes per day for a second week and then three syringes per
day for an acklitional 80 days {average maximurm dose 78.18 mgfib, 3.4X). Al
sight horses developed decreased appetite and were periodically lethargic,
beginning as early as Day 4. Four horses periodically voided loose feces
beginning on Days 8-23. Five horses successiully completed this dosage
regimen without therapeutic intervention. Three horses demonstrated clinical
signs of drug toxicity and were removed from the study on Days 17, 23 and 31.
They developed significant weight loss, anorexia, lethargy and decreased gut
sounds. These three hordesyecovered with supportive therapy (lactated
Ringer’'s sofition, kaolin pectin and potentiated sulfonamide). Twenty-three
days later, one horse developed gastroenterilis and saimoneilosis, and died.

Hypoproteinemia was observed in horses in the higher dose groups and was
likely a result of a protein-losing enteropathy. Stress leukograms were also
observed in the more severely aflected horses. Gross and histopathological
examination of animals that died in the study clearly indicates the colon as the
target tissue. In animals with severs colonic lesions, the stomach, smail
intestine and cecum were also affected, but to a lesser degree. No treatment-
related effects on other tissues were noted in study animals.

Toxicity Study H: In this study, horses were dosed as follows: Group 1
(sham-closad for 28 days), Group 2 (11,36 mg/ib Days 1-5, then 22.72 mgib
Days 6-28; 1X starting and regular dose}, Group 3 (22.72 mg/lb Days 1-§
then 46.45 mg/fib Days 8-28; 2X starting and regular dose). All horses were
observed lor seven days after the last treatment. There were eight horses in
each treatment group.

Ali horses in alt groups completed the dosing portion of the study. In Group 1
{sham-dosed), four of the horses showed decreased appetite on at least one
day of the study. Three horses voided loose stools or had limb or ventral
edema on at least one day of the study, Two horses voided discolored brown
feces (normal color of freshly voided feces was considered to be green). Four
horses produced malodorous feces during the studly. Four horses had no
clinical findings during the study. One horse lost weight, but the group gained
an average of 43 pounds during the study.

In Group 2 {1X group), ane of the horses showsd decreased appetite and
had limb ederna occasionally during the study. Three horses voided loose
feces on at least one day of the study. Two horses voided discolored brown
feces. Two other horses produced malodorous feces during the study. Four
horses had no clinical findings during the study. No horses lost weight, and
the group gained an average of 81 pounds during the study.

In Group 3 (2X group), eight horses had decreased appstite during the study
period. Five horses became lethargic during the study, All eight horses had
loose and malodarous feces on at least one day during the study period. Four
horses had discotored brown or black feces. Five horses developed fimb or
ventral edema during the study. Three horses in Group 3 developed fever for
at least one day during the study petiod.

There was a statistically significant lymphopenia observed in Group 3 horses
at mid-study, and neutrophitia at the end of the study, although alt mean values
remained within normal reference range. Statistical evaluation of the clinical
chemisiry values showed decreased serum alburmin, globulin and total protein ot
the end of the study, although the average albumin lfevels remained within the
nonmal referance range. Three horses in Group 3 had serum total protein and
serum atbumin values below the nonmal reference range near the end of the
study period. Urinalysis values were all within the normal reference range, butthe
average urine pH was significantly tower in Group 3. Water consumption in
Group 3 horses was elevaled prestudy and remained so throughout the study
period. Three horses in Group 3 lost weight, but the group gained an average of
wo pounds dusing the study.

One horse in Group 3 developed enterocolitis at the end of the study period
and was given supportive therapy including antibiotics, flunixin meglumine,
kaolin pectin, 1V fiuids, omeprazole and caratate. it was euthanized after the
end of the treatment period. Diagnostic testing, complete necropsy and
histopathology led findings consistent with alteration of gut microflora,
entorocolitis and salmonetlosis in this horse.

With the exception of two horses in Group 3 that received supportive therapy
{one horse treated with hydrotherapy tor edema, another treated with oral
electrolytes for five days) and the horse described above that developed
enterocolitis, all horses finished the study without supportive therapy.

At the end of the study, the three horses in Group 3 that had detetiable
abnormalities consisting of low serum albumin (1/3), low serum total protein
(2/3) or leukocytosis (3/3) were monitored for an additional 15 days. All
three of these horses returned to normal at the end of the 15 days without
therapeutic intervention.

STORAGE INFORMATION
Store below 30°C (86°F). Do not freeze.

HOW SUPPLIED

NAVIGATOR (32% nitazoxanide) Antiprotozoal Oral Paste for horses conlains
2% wiw nitazoxanide and is avaitable in an oral-dose syringe. Each syringe
contains 85 grams of paste. Each gram of pasie contains 320 mg of
nitazoxanide (32% w/w). Syringes are fitted with a dosage ring designed to
deliver a dosage rale of 22.72 maib, and is mriwrked for a horse weighing up to
1,200 pounds. The NAVIGATOR dispensing box contains 26 syringss, which
provides sufficient paste to treat one 1,200-pound hores for 28 days (five days
at 11.36 mg/ib and 23 days at 22.72 mgAb).

REFERENCE ‘
1. Tizard IR. Velerinary Immunology. 4™ ed. Phifadelphia, Pa: WB Saunders;
1982:104-105, 210-211, 327-328.
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a referral hospital, the horse died on Day 16. Necropsy revealed fibronscrotic
enterocolitis and pneumonia. A six-month-old coft was given nitazoxanide for
two days, after which he developed a fever (101.4°F) and loose feces. The
fever worsened and diarrhea developed. The colt died on Day § of the study.
Necropsy revealed a perforated gasiric uicer and peritonitis. Another horse
developed a fever (103.2°) on Day 2 of tha study, and nitazoxanide was
continued despite the fever, The fever rose to 106°F and the horse died on
Day 4 of the study, Nectopsy revealed granulomatous pneurmonia, esoph-
ageal erogions and gastric uicerations. A stallion developed laminitis

on Day 4 of the study, and nitazoxanide was immediately discontinued. The
concition persisted despite medical intervention and cotreciive shoeing,

and the horse was euthanized two months later due to bilateral distal
phalanx rotation,

Seven horses were euthanized due to insutficient recovery for work or
protracied neurological disease, but necropsies were not pa_ﬁormed. Three
horses with worsening neurofogical condifions were euthanized and had
confirmatory findings of chronic EPM on necropsy examination. One horse
that was euthanized because of severe behaviorial problems was diagnosed
post mortem with chronic necrotizing muitifocal myelitis of_undetermmed
origin, The remaining 12 horses were euthanized (11) or died (1) as the result
of other medicaf conditions.

To report suspected adverse reactions or for a copy of the Matorial Safety
Data Sheet (MSDS), call 1-800-374-8008.

INFORMATION FOR CLIENT

The Client information Sheet provides imporiant information about EPM, the
proper administration of NAVIGATOR Paste and adverse reactions that may
ocour. The prescribing veterinarian should discuss the Client Information
Shest with the pe eating the horse when NAVIGATOR Paste is
dispensed. The Client Information Sheet is fixed to the inside of the upper flap
of the dispensing box and also is included as a separate sheet within the
dispensing box.

CLINICAL PHARMACOLOGY

mode of ection: Using in-vitro models, it is probable that nitazox-
anide Is selectively toxic for organisms capable of intraceliular reduction of the
nitazoxanide nitro group to a toxic free radical. This activity interferes with
cellular respiration of the farget organism.

Based upon cell culture data, dosages of nitazoxanicde 1.0 ppr or greater preventec

monclayer destruchion in a lesion-based microassay against 8. newrona
merozoites. In this assay, the concentration of nitazoxanide that inhibited the marozok
tes by 50% (nhibitory concentration 50; IC, ) was 0.52 ppm.

Pharmacokinetics: Eight (4 males, 4 females) mixed-breed, healthy horses
received gither a single dose or multiple doses of NAVIGATOR Paste for
seven consecutive days. Nitazoxanide is rapidly metabolized to the active
metabolite, deacetyinitazoxanide. Plasma drug levels of deacetyinitazoxanide
were nondetectable by 24 hours post-dosing. The limit of detection LOD)
was estimated to be 0.015 ppm and the lower limit of quantification {LOQ)
was 0.02 ppm.

The data from the pharmacokinetic study are presented in the following table:
Table 4. Pharmacokinetic Parameters

Ph kinetic F D d by Single and Multipie Doses (7) of
NAVIGATOR Paete In Healthy Horees {(moan £ 8D, N=8}
Doso Con k. AUC,, .,
(22.72 mg/ib) {ppm) (hre} {ppm/hrs)
Single 0.51 ¢ 0,30 243t 113 1913+ 053
Multiple 097+ 0.49 325+ 357 47701 278
C,.; fration of deatety avhieved
T po—Time madmam concentration was athieved
- des from Bmy gh deacetyl i hova the LOQ.

Based on the C,, and AUC values of the single and multiple doses, some
accumulation does occur. When comparing the individual pharmacokinetic
data (C, 0 Trnee AUC) across the study days, and based on the mean standard
deviations fot each value, there was intersubject variability in the rate and
extert of product disposition.

The C,,, for deacetyinitazoxanide after multiple doses of 22.72 mg/ib
was 0.97 ppm (1.9X the IC, of 0.52 ppm). These data predict that the
concantrations of deacetyinitazoxanide in the plasma would reach

therapsitic levels against 8. neurona over the 28.day dosing period. The
28-day course of therapy was selected based on the pharmacokinetics of
the drug and the lifa cycle of the organism. The merozeites develop ina
10-14-day period after ingestion of the cocysts. The 28-day course of therapy
is roughly twice the length of this life cycle to help ensure that the protozoal:
organism is controlied betore therapy is discontinued.

EFFECTIVENESS

The purpose of antiprotozoal therapy in the management of spinal cord injury
assoclated with protozoal infestation is to kill the causative organismand
arrest the progression of the disease. Horses were not expectedto retumto -
normal neurclogical status following treatment. it may take 12 months or moré
of extensive rehabilitation to restoro maximum fitness and strength. The :
amount of rehabilitation needed will vary according to the neuroanatomical site
and severity of damage assoclated with the disease. The risk of permanent
damage to the central nervous system increases the longer the infection
continues. The damage may be temporary or permanent, which can affect the
ultimate prognosis.

Flald Study I: .

Ninely-six horses were enrolled in the study. Forly-nine horses were included

inthe final analysis of effectiveness. Horses were of various breeds, ages and
soxes from difforent geographical locations within the United States. s

NAVIGATOR Paste was administered once a day for five days at 11.36 mg/ib'
and then once a day for 23 days at 22.72 mg/ib. The effectiveness of
NAVIGATOR Paste for treating EPM was evaluated by a standardized
neurological examination and Western biot (WB) assay of the cerebral

spinal fluid (CSF).

Investigators performed the neurologicat examination on each horse prior
to indiation of dosing (Day 0), on Day 28 (last day of dosing) and Day 85 )
(57 days post-dosing). The Day 85 evaluation was the critical endpoint. After’
perioming the neurological examination;, the investigator assigned a grade
or fraction of a grade to each horse basgd on the modified Mayhew scale:

0=no gait deficits

1=deficits barely perceptible, worsened with head elevation
2=deficits noted at a walk

3=deficits noted at rest and walking, nearly falls with head elevation
4=talls or nearly falls at normai gait i
S=recumbent patient

All horses entered the study with a positive CSF Western blot assay for

S. neurona and with grade 2 to 4 asymmetric spinal ataxia or grade 1 spinal
ataxia if accompanied by muscle atrophy o cranial nerve deficits. In orderto
be considered a suictess by the investigator, a horse had to improve at least |
one grade on the modified Mayhew scale by Day 85 and/or have a negative
result from a Western blot assay of the CSF by Day 85. ~

Based on improvement in neurological examination scores and/or a negative
result using CSF Westem blot assay, 28 of 49 horses (57%) were evaluatedas -
successes. Of the 48 horses, seven (14%) had a negative result from a Western .
biot assay of the CSF by Day 85. Of these seven, four aleo had an improved ‘
neurological examination score. Twanty-two of the 48 horses (45%) were
deemed to have an improved neurological exarmination by independent evalua- |

tion of videotapes ancfor negative result from a Westem blot assay of the CSFon

Day 85. The table below is a summatry of this effectiveness study.

Table 5. Results of Flald Study |
CSF Conversion
and/or Neurological CSF Conversion
improvemant on Western Blot
Clinlcat invoetigators 28/49 = 57% 7/49 = 14%
Independont evaluators 22/49 = 48% 7/49 = 14%

NAVIGATOR Paste was used concomitantly with other medications, including
anthelmintics, artibiotics, nonsteroidal and steroidal anti-inflammatory agents,
diuretics, tranquilizers and vaccines.

Field Study 1

Four hundred nineteen horses were entolled in the study, Two hundred fifty
horses were included in the final analysis of effectiveness. Horses were of
various breeds, ages and sexes from different geographicat locations within
the United States.

A profocol was used for this study similar
videotape racord of the neurological exan
CSF analysis for S. neurona was not requ
The results of the study are noted in the ta

Table 6. Results of

Horses not
previously
treatod for EPM fre

Study Poputatio  with other druge wil
Succesaes 113/135m84%
Fallures 22/135=16%

Eighty-one percent (81%) of the cases we
improvement in neurclogical examination
from the Western blot assay of the CSF by
{20%) horses receiving follow-up spinal flu
from the Wastern blot assay of the CSF.

NAVIGATOR Paste was usad concomitantly
anthelmintics, antibiotics, nonsteroidal and
diuretics, tranquilizers and vaccines.

ANIMAL SAFETY

Tolerance Study: Eight horses were given
slarting dose, 5X the regular dose) and obx

Transiert depressed appstite, Jocse stools

tasted from 11 to 14 days post-reatment. ©
the legs and received supportive therapy @i
kaolin pectin for three days) beginning eigh
supportive therapy was administered. All ei

Toxicity Study &: In this study, eight horses

Group 1, placabo {sham-dosed) for 60 day:
nitazoxanide per day for 60 days (averags ¢
Group 3, two (2) whole syringes of nitazoxa
67.27 mgftb, 2.5%); Group 4, four (4) whole

{or 80 days (average 110.81 mgAb, 4.8%); G
nitazoxanide per day for Days 1-7 (average
whole syringes of nitazoxanide per day for {
2.3X), then three (3) whole syringes of nitaz/
(average 78.18 mg/lb, 3.4X). All horses were
last treatment. There were aight (8) horses |

In Group 1 {placebo), none of the eight hore
reactions.

tn Group 2 (28.18 mg/ib, 1.2X), all eight hors
horses no adverse reactions during
horses developed a mild, transient, depress:
15 of the study. Three of the horses became
Day 4 and 8 of the study. Two of the Group £
periodically betwean Day 6 and 36 of the sty
recovered without therapeutic intervention.

In Group 3 (57.27 mg/ib, 2.5X), six of eight h
ofthe hor_ses developed a mild, depressed
study period, beginning on Day 4. All oightt
during the study, beginning on Day 3. Four ¢
stools periodically duting the study period, t
Two of the horses in Group 3 developed sevi
being dosed for 15 days and 37 days, respe:
both tiorees was severe erosion and wlcaral
received supportive therapy after nitazoxanic
{lactated Ringer’s solution for 610 days, ka
potentiated sulfonamide for 0-3 days and fiun
one died. The remaining horses survived with

In Group 4 (110.91 mgfib, 4.9X), dosing wa-

- because animals in this treatment group de

{anorexia, diarrhea and lethargy). All eight h
appetite and became lethargic during the fir
the horses voided loose stools for one day ¢
study, Five of the eight horses given the 110
died within the first two to four days of the &



Client Information Sheet

This summary contains important information about NAVIGATOR Paste
that you should read before administering doses to your horse. This
information is provided only as a summary and does not take the place
of instructions from your veterinarian. Talk to your veterinarian if you
have any questions about this information or to learn more about
NAVIGATOR Paste.

1. What is EPM?
Equine protozoal myeloencephalitis (EPM) is a disease of the nervous

system in horses caused by the protozoal organism Sarcocystis neurona,

Clinical signs of EPM include loss of muscle mass, weakness and
incnordinatinn

T IRAINSINATE HAWLT e

Itis important to realize that exposure to S. neurona does not necessarily
mean that the clinical signs of the disease will occur inthe horse. Itis
impossible to predict which horses may display neurclogical signs of the
disease based simply on the presence of antibodies in the bload. The
development of clinical signs may depend on individuel stress factors,
burden of exposure, or the individual horse’s immune response. A
cerebral spinal fluid collection may be needed to ald in the diagnosis.

2. What is NAVIGATOR Paste and how does it work?

NAVIGATOR Paste is a 32% nitazoxanide antiprotozoal oral paste that is
administered once a day for 28 consecutive days. NAVIGATOR Paste
works by killing the protozoal organisms that cause the disease. A
licensed veterinarian must diagnose your horse with EPM and prescribe
NAVIGATOR Paste for your horse.

3. How do | determine the dosage of NAVIGATOR Paste that is
correct for my horse using the weight tape?

A measuring tape designed to determine the weight of your horse has
been included in every dispensing box of NAVIGATOR Paste,

To determine the weight of your horse using the weight tape:

1. Wrap the tape around the girth of the horse at the level of the
peak of the withers.

2. Pull the tape so that it depresses the flesh slightly.

3. Read the weight measurement where the end of the tape meets
the weight markings in pounds.

For best results, measure the horse at least three times and take an
average. Use two people rather than trying to stretch your arms around
the horse. Take the naadlng right after the horse exhales (watch nostrils
or flanks).

NAVIGATOR Paste has not been evaluated in horses that weigh more
than 1,200 pounds.

NAVIGATOR Paste should be administered orally once a day for 28 days
as follows:

Days of Administration Target Dose
Days 1-5 11.36 mg/b body weight
Days 6-28 22.72 mg/ib body weight

PLEASE NOTE: A total of 26 syringes are included in the NAVIGATOR

dispensing b} The three syringes In the first three spaces will be used
to dose the horse for Days 1-5. The remaining 23 syringes wilt dose the

horse for Days 6-28. The dose is 11.36 mg/lb for the first five (5) days,
and 22.72 mgfib for Days 6-28.

DIRECTIONS FOR USE

Step 1 Obtain an accurate body weight periodically {once a week) to
ensure the comect dose Is administered. Use a scale or the
weight tape provided in the NAVIGATOR dispensing box.

Step 2 Open the foil pouch and remove the NAVIGATOR syringe. Set the

dosage ring for the appropriate dose acs:onding to the foliowing
scheduie.

» Day 1—Use the syringe in the spacemarked #1 and setthe
dosage ring to one-half (1/2) the horse's weight in pounds.

+ Day 2—Use the partially used syringe from Day 1 and set the
dosage ring to the full weight of the horse in pounds (this will
deliver the same amount as administered on Day 1).

» Day 3—Use the syringe in the space marked #2 and set the

dosage nngtogng-_hﬂf_ﬂmme horse 's weight in pounds.

+ Day 4--Use the partially used synnga from Day 3 and set the
dosage ring to the full weight of the horse in pounds (this will
deliver the same amount as administered on Day 3).

* Day 5—Use the syringe in the space marked #3 and setthe
dosage ring to gne-half (1/2) the horses weight in pounds.
Syringe #3 will be only partially used. Save this syringe until
dosing Is complete and then discard R along with the other
syringes.

» Days 6~28—Use the remaining syringes and set the dosage
ring to the full weight of the horse in pounds

To set the dosage ring on the syringe plunger, rotate (dial) the top
of the ring to the appropriate dosing mark.

Mg vap ot doseg
rireg with dashrad
wHgE Sne,

Step 3 Ensure the horse's mouth contains no féed. Remove the cover
from the tip of the syringe and insert the!tip into the horse's
mouth at the interdental space. Depress the plunger until it is
stopped by the dosage ring. The dose should be deposited on
the back of the tongue or deep Into the cheek pouch.

Step 4 To aid swallowing of paste, immediately raise the horse's head
for a few seconds after dosing.

Step 5 Clean the tip of the syringe with a clean disposable towel and
replace the cover on the tip of the syringe. Retum the syringe to
the original space in the NAVIGATOR dispensing box.

Step 6 Repeat until the horse has been treated for 28 days. Weigh the
horse weekly and set the dose based upon the current body
weight to ensure accurate dosing.

Step 7 At the end of the treatiment period, all empty and partially empty
syringes should be discarded. Do not reuse dosing syringes.

Please consult your veterinarian before changing the dose.



4. What kind of resuits should ! expect following treatment with
NAVIGATOR Paste?

The purpose of antiprotozoal medication such as NAVIGATOR Paste is to
kilt the protozoa and to stop the progression of the disease. Horses may
retum to previous nce levels, but may not retum to normal on a
neurological examination. &t may take 12 months or more for a horse to
regain maximum fithess and strength. The amount of rehablilitation wili
vary according o the site and severity of damage %o the brain and/or
spinal cord, The longer the infection continues, the higher the risk of
permanent damage.

5. Is NAVIGATOR Paste safe?

It is extremely important to accurately weigh the horse and dose
according to that weight. It is also important to carefully monitor the
horse for any adverse reactions during treatment.

In studies where NAVIGATOR Paste has been administered at the
recommended dose, there have been deaths due to adverse reactions
to nitazoxanide. Careful calculation of the correct dose and daily
observation of the horse are essential for the safe use of the drug.
Refer to Section 8 of this information sheet for further information
regarding adverse reactions and monitoring your horse during
treatment.

6. What precautions should | iake before and during administration
of NAVIGATOR Paste?

NAVIGATOR Paste should not be used in horses less than one year of
age and in horses that are sick or debilitated for reasons other than EPM.

Administration of nitazoxanide to horses may induce gastrointestinal
disease or result in clinical signs of faminitis (increased digital pulses,
warm feetlameness). Signs of laminitls may develop at any time during
the course of treatment. Stallions are more likely to demonstrate signs of
laminitis. The drug should be used with caution In stallions and in horses
that are predisposed to laminitis.

Whenever possible avold unnecessary stress to horses receiving
NAVIGATOR Paste. Abrupt changes in diet, exercise, stabling
arrangements, abnomally long traller rides, and other stressful events
should be avoided while treatmertt with NAVIGATOR Paste is in process.

The reproductive safety of nitazoxanide has not been determined in
stalfions or in breeding or lactating mares.

7. What information should | give my veterinarian before beginning
treatment with NAVIGATOR Paste?

* Information on previous or existing serious medical conditions
other than EPM.

« A list of any medications the horse is receiving, including
over-the-counter drugs.

* Any dietary or nutritional supplements the horse is receiving.

= Information on the horse’s diet (hay, pasture, grain, pelletized
food, etc.).

8. Monitoring the Horse for Adverse Reactions and When to Contact
Your Veterinarian

It is extremely important to monitor your horse while it is being treated
with NAVIGATOR Paste. The treatment calendar on the inside flap of the
box provides space for you to document your horse’s temperature and
other important clinical cbservations.

Take your horse’s temperature prior to starting treatment to establish a
baseline or "normal’ temperature. Temperature readings should be taken
at the same time of the day and preferably when the horse is at rest.

The horse’s temperature should be taken and the daily observations
performed at least once a day, before administering NAVIGATOR Paste.

Feed the horse its concentrate (grain) before administering NAVIGATOR
Paste. This allows for an assessment of the horse's appetite prior to
dosing.

If any of the following adverse reactions are observed, NAVIGATOR
Paste should not be administered and your veterinarian should be
contacted immediately:

* Lethargy/Depression * Fever

* Anorexia * Increased water consumption

+ Scant feces, loose feces, « Warm/Sore feet, lameness,

diarrhea increased digital pulses
« Dark or discolored urine ¢ Colic
* Progressive weight loss + Edema of legs, face, abdomen,

sheath

To report suspected adverse reactions, or for a copy of the Material
Safety Data Sheet (MSDS), call 1-800-374-8008.

Manufactured for:  IDEXX Pharmaceuticals, Inc.’

Greensboro, NC 27410 USA

PM Resources, Inc.
Bridgeton, MO 63044 USA
NADA 141178 Approved by FDA,

Manufactured under license from Romark Laboratories, L.C. under one of more of the following
U.S. patents: 5,578,621; 5.935,591; 5,968.961; and 6,117,894,

Manufactured by:

NAVIGATOR is a registered ademark of IDEXX Pharmaceuticals, lnc
© 2003 IDEXX Pharmaceuticats, Inc. * 06-03896-00
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Antiprotozoal Oral Paste

Caution: Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.

Indications: NAVIGATOR (32% nitazoxanide) Antiprotozoal Oral Paste is indicated for the treatment of
horses with equine protozoal myeloencephalitis (EPM) caused by Sarcocystis neurona.

Dosage & Administration: For oral use in horses only. NAVIGATOR Paste should be administered
orally once a day for 28 days as follows. Administer 11.36 mgAb body weight for the first five days,
fofllowed by 22.72 mg/b for the next 23 days. The dosage ring is designed to deliver a dosage rate
of 22.72 mg/ib.

READ PACKAGE INSERT FOR FURTHER INSTRUCTIONS AND IMPORTANT INFORMATION.

Warnings: Administration of nitazoxanide can disrupt the normal microbial flora of the
gastrointestingl tract, leading to enterocoliis, Deaths due to enterocolitis have been observed
while administering the recommended dose In field studies.

nitazoxanide must be avoided. Read the Dosage & Administration and Precautions sections of
the package insert before dosing the horse, It is important to monitor the horse for adverse
clinical signs during treatment. Read the Adverse Reactions section of the package Insert for
more information on adverse reactions.

Obtain an accurate body weight and calculate the dose weekly during treatment. Overdosing of |’

Not for human use. Keep out of reach of children.
Storage: Store below 30°C (86°F). Do not freeze.
Manufactured for: IDEXX Phammaceuticals, Inc.
Greensboro, NC 27410 USA o ek,
Manufactured by: PM Resources, Inc.
Bridgelon, MO 63044 USA

NET WT. 85 g (27 g of nitezoxanide)
Manufuctred wnder Scensa from Romark Labosatories, L.C. under one or moie of the e, P NS
abwh%g:nu: 6.578.821;5.938591&5.988,961; and e.m,mm -
VIGA o rogistered 'DEXX Ph dicals, nc.
© 2003 IDBXX Pharmaceuticals, Inc. LABORATORIES

\_IPVYNIE/SYR/S July 2003 04-03994-02  NADA 141-178

Human Wamings: For use in animals only. Not for use in horses intended for human consumption,
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Antiprotozoal Oral Paste

NAVIGAT(
Oral Pas
Horses witi

(EPM

Caution: Feder

This Y information about NAV!GATOR Pasts that you should read before
administering doses o your horse. This i ided only as a y and does not take the
place of ingtructions from your veterinarian. Talk to your veterinatian if you have any questions about this
information of to learn more about NAVIGATOR Paste.

1. What is EPM?

Equine protozoal myeloencephalitis (EPM) js a disease of the nervous systom in horses caused by the
protozoal organism Sarcocystis neurona. Clinical signs of EPM include loss of muscle mass, weakness
and incoordination.

it is important to realize that 9XPOSUR 0 & does not ily mean that the clinical signs of
the disease will occur in the horse. it is impossible to predict which horses may display neurological sm
of the dissase based simply on the presence of antibodies in the blood. The development of clinical signs
may depend on individual stress factors, burden of exposure, or the individual horse's immune response,
A cerebral spinal fluid collection may be needsd to aid in the diagnosis,

2. What is NAVVGATOR Paste and how does it work?

NAVIGATOR Paste is a 32% nitazoxanide antiprotozoal oral paste that is administered once a day for 28
consecutive days, NAVIGATOR Paste works by killing the protozoal organisms that cause the disease. A

licansed veterinarian must diagnose your horse with EPM and prescrive NAVIGATOR Paste for your
horse.

3. How do | determine the dosage of NAVIGATOR Paste that Is correct for my horee using the
weight tape?

A ssasuring tape designed to determine the weight of your horse has been included in every dispensing
box of NAVIGATOR Paste.
To determine the weight of your horse using the weight tape:

1. Wrap the tape around the girth of the horse at the level of the peak of the withers.

2, Pullthe tape so that it depresses the fleeh slightly.

3. Read the weight measurement where the end of the tape meets the weight markings in poursis.

For best results, measure the horse at least three times and take an average. Use two people rather than

trying to stretch your ams around the horse. Take the reading sight after the horse exhales {watch nostrils
or flanks).

NAVIGATOR Paste has not been evaluated in horees that weigh more than 1,200 pounds. (f your
horse weighs more than 1,200 pounds, do not dose with additional drug.

NAVIGATOR Paste should be administered oralty once a day for 28 days as foliows:

Days of Administretion Target Dooe
Days 1-6 11.36 my/tb body weight
Days 6-26 22.72 mg/h body weight

PLEASE NOTE: A total of 26 syringes are included in the NAVIGATOR dispensing box. The three syringes
in the first three spaces will be used to dose the homse for Days 1-5. The remaining 23 syringes will dose
the horse for Days 6-28. The dose is 11.368 mg/ib for the first five (5) days, and 22.72 mg/b for Days 8-28.

DIRECTIONS FOR USE

Step 1 Obtain an accurate body weight periodically {onice a week) to ensure the correct dose is
administered. Use a scale or the weight tape provided in the NAVIGATOR dispensing box.
Step2  Open the foil pouch and remove the NAVIGATOR syringe. Set the dosage ring for the

appropriate dose according to the following schedule,

« Day 1—Use the syringe in the space marked #1 and set the dosage ring fo pne-half (1/2}
the horse's weight in pounds.

+ Day 2—-Use the pastially used syringe from Day 1 and set the dosage ring to the full welaht
of the horse in pounds (this will deliver the same amount as administered on Day 1).

+ Day 3—Uss the sytinge in the space marked #2 and set the dosage ring to onehelf (1/2)
the horse's weight in pounds.

USE THESE

o mwamMmdmmmmyawmmm
ofthe horse in pounds (this will defiver the same amount as administer

. Duy&—Usemesynngeinﬂwspaeemrked#Sandmmedomn
the horse’s weight in pounds. Syringe #3 will be only partially used. S:
dosingiaoompletoandmendbcarditalomwnhﬂn other syringes.

Day-s-zs%ememmamhgsyrhgesandeetmdosagemgmm
horse in pounds.

To set the dosage ﬁng on the syringe plunger, rotate (dial) the top of the
dosing mark.

Ay v ol dasagy
rogwih 2ot
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Ensurethehom’sMhoontalmm!eed Remove the cover from the t
insert the tip into the horse's mouth at the interdental space. Depress the

stopped by the dosage ring. The dose should be deposited on the back
into the cheok pouch.

Toaidawa!lowmofipaste, immediately raiso the horse’s head for a fow <
Clean the tip of the syringe with a clean disposable towel and replace the
syringe. Remmmesfyﬁngelothe original space in the NAVIGATOR dispe
Repoat until the horse has been treated for 28 days. Weigh the horse wex
based upon the currént body weight to ensure accurate dosing.

At the end of the treatment period, all empty and pastially empty syringes
Do not reuse dosing syringes.

Step 3

Step 4
Step &

‘Step 8

Step 7

Ploase

it your " before changing the doss.

4. What kind of results should | expect lollowing treatment with NAVIGATOR P

The purpose of antiprotozoal medication such as NAVIGATOR Paste is to kill the pr
progression of the disease. Horses may retum to previous performance levels, but
normal on a neurological exarrination, it may take 12 months or more for a horse &
fitness and strength, The amotint of rehabilitation will vary according to the site and
the hrain and/or spinal cord, The longer the infaction continues, the higher the risk

5. lo NAVIGATOR Paste eafe?

It is extremely important to eccurately weigh the horee and dose according to
important to carefully mormor the horse for any adveree reactions during treat

In stuciies where NAVIGATOR Paste has been administored at the recommended d
daaths due to acverse reactions to nitazoxanide. Careful caloulation of the coect ¢
obsevation of the horse are essential for the safe use of the drug. Refer to Section
sheet for further i ion ragarding ch reactions and monitoring your horee

S, What preceutions should |?ta|:e before and during edministration of NAVIGA

NAVIGATOR Pasto should not be usod in horses less than one year of age and in h
debilitated for reasons other than EPM.

Adi of ni '-—tohorsesmyinduoagasu'oamesma!dmaseorresn
faminttis (inereased digital pulshs, warm feetflameness). Signs of laminitis may deve
the course of treatment. Stalliohs are more likely to demonstrate signs of laminitis. 1
used with caution in stallions apd in horses that are precisposed to laminitis.

SYRINGES FIRST

Read and follow completeffi:fqbell instructions printed on package insert.

Useon Day 1 and Day 2

Use on Day 3 and Day 4

Use on Day 5
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